
 

 

 
(26)   3.9   Related rates (A) 

Circle Sphere Right cylinder Right Cone 
ܥ  =  ݎߨ2
 

    
ܣ  =  ଶݎߨ
 

    ܵ =  ଶݎߨ4
 

     
 ܸ = 43  ଷݎߨ

 

 ܵ =  ℎݎߨ2
 

 
 ܸ =  ଶℎݎߨ

 ܵ = ଶݎඥݎߨ2 + ℎଶ 
   

 
 ܸ = 13  ଶݎߨ

Equal side triangle Isosceles triangle Right triangle Triangle 
ܥ  = 3ܽ 
 

 
ܣ  = √32 ܽଶ 

ܥ  = 2ܽ +  ݏ

ܣ  = 12 ܽଶ sin ߠ
ܣ  = 12  ℎݏ

ܥ  = ܽ + ܾ + ܿ 

ܣ  = 12 ܾܽ 

ܥ  = ܽ + ܾ + ܿ 
 

ܣ  = 12 ܾℎ ܣ = 12 ܾܽ sin ߠ
 

            
Rectangle Square Coupe Rectangular box

ܥ  = 2ሺܽ + ܾሻ 
 

     
ܣ  = ܾܽ 

ܥ  = 4ܽ 
 

 
ܣ  = ܽଶ 

 ܵ = 6ܽଶ 
 

 
 ܸ = ܽଷ 

 ܵ = 2ܾܽ + 2ܽܿ + 2ܾܿ 

 
 ܸ = ܾܽܿ 
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Homework 
 

1 
42   May 5, 2008 
Tow points A and B  located at the origin  ሺ 0 , 0 ሻ of the xy-plane. Point  A moves along  the  x-axis 
at 3 ݉/݉݅݊ , and point B  moves along y-axis at 4 ݉/݉݅݊. What is  
the rate of  change of the distance between  A and B after two minutes 

2 
45   10 May, 2009 
A car starts at a point  A  and travels east at  80 km/hr . At the same time  
another car starts  at  A  and goes north at 60 km/hr  .  At what rate is the  
distance between them changing one hour after the cars start ? 

3 

23   April 27,2000 
A ladder 13 ft long is leaning against the side of a building. If the bottom of the ladder 
is pulled away from the building at a rate of  ଵଵ  ft /sec how fast is the angle formed by 
the ladder and the ground changing at the instant when the top of the ladder is 12 ft 
above the ground ? 

4 
39   Dec. 14, 2006 
A  right circular cylinder is being heated, its radius is increasing at rate of 0.04 ݉݉/ܿ݁ݏ  
 and its height is increasing at a rate of 0.15  Find the rate at which the volume . ܿ݁ݏ/݉݉
 of the cylinder is changing when the radius is 0.5 ݉݉ and the height is 0.3 ݉݉      

5 The radius ݎ of a cylinder decreasing at a rate of 4 m/sec. and the altitude  h increasing at a rate of 4 
m/sec  Does the volume increasing or decrease when  ݎ = 5 ݉  and  ℎ = 4 ݉ 

6 
24    July   20th , 2000 
As a right circular cylindrical metal rod is being heated, its height is increasing at a rate 
of 0.002 cm/ min and its radius is increasing at a rate of 0.001 cm/min. At what rate is 
the volume changing when the rod has height 20 cm and radius 4 cm. 

7 

25   December 10,  2000 
A right circular cylinder with closed top and bottom is being heated. Its height is 
increasing at a rate of 0.004 cm / min and its radius is increasing at rate of 0.002 
cm/min. At what rate is the total surface area changing when the cylinder has height 20 
cm and radius 4 cm? 

8 
4  December 15,  1994 
Gas is escaping from a spherical balloon at the rate of 2   ଷ /min. At what rate is the surfaceݐ݂
 area decreasing when the radius is 1 ft. 

9 
48   Sunday 9 May 2010 
A meeting ends at 6.00 p.m. Amal leaves immediately, and drives North at a speed  
     of 80 km / hour. Batool leaves a ଵଶ hour later and drives East at a speed  
of 120 km / hour How fast is the distance between them increasing at 7.00 p.m. ?           
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